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Introduction: This study investigated the prevalence of food insecurity, and the
association between socio-demographic and geographic factors and food insecurity
in Thailand during the COVID-19 pandemic.

Methods: The study extracted data on 5,066 persons age 15 years or older from
a nationally-representative sample survey of Thai households, conducted during
June-December 2021. The respondents were asked about food insecurity, socio-
demographic characteristics, debt, and role of the primary household food provider.
Binary logistic regression analysis was used to investigate the association between the
variables and food insecurity.

Results: Of the total sample, 28.6% had food insecurity. The highest probability of
having food insecurity (p < 0.001) was observed in persons age 15-29 years, with
no formal education, and in the lowest quartile of income. The highest probability of
having food insecurity was found among respondents residing in the northeast, which
is the poorest and with the least development status among geographic regions in
Thailand. Respondents who reported having onerous personal debt and being the
main household food provider were 1.4 and 2.3 times as likely to have food insecurity
as those with no debt and not being the main food provider, respectively (p < 0.001).
Conclusion: This suggests that government attention is required in developing
policies and strategies to improve food security through addressing the socio-
economic determinants, and buffer the negative impact of a national crisis on diets.
Investment to improve household income and raise the educational profile of the
population is needed. Addressing the regional disparities in food security requires
area-specific measures which target the most vulnerable population groups.
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1. Introduction

In 2022, the COVID-19 pandemic has continued to wreak havoc
in nearly every country in the world, with more than 520 million
confirmed cases and more than six million deaths reported as of May
23, 2022 (1). Among the disastrous health and economic impacts
of COVID-19, the pandemic has had profound effects on food
security and nutrition of the global population (2). Food security
and adequate nutrition were already fragile in many countries before
2020. However, the pandemic has made the situation drastically
worse. In 2020, more than 700 million people around the world
faced hunger, which was 118 million more people than in 2019.
A vyear later, more than two billion people did not have access to
adequate food, which was an increase of 320 million from 2019.
Combined with natural disasters, human conflict, and a collapse
in global demand for internationally-produced agro-food products,
the COVID-19 pandemic has made food insecurity immeasurably
worse (2).

Failure to improve food security can lead to many adverse
consequences. Mounting evidence points to an association of
food insecurity with poverty, poor health, and stunted human
development. For example, among Mexican families, being above
the poverty line was associated with lower food insecurity (3).
Another study found that food insecurity adversely affected growth,
cognitive, and behavioral potential of Americas poor and near-poor
children (4). Previous research also found an association between
food insecurity and health consequences in specific population
groups, e.g., food insecurity was associated with decreased nutrient
intake in children and adults (5, 6); mental health problems and
depression (7, 8), diabetes (9), hypertension in adults (10); and
depression and anxiety in mothers (11). Food insecurity also affected
healthcare utilization and expenditure (12). Furthermore, healthcare
utilization and expenditures were likely to increase when household
food insecurity increased.

Determinants of food insecurity and the mechanisms through
which it impacts on vulnerable households can differ according
to physical, social, and economic contexts in which people are
living. This includes demographic and geographic contexts which
interact in ways already evident elsewhere. In India, a higher
percentage of older adults who were hungry did not eat enough
food because there were shortages in the household, and this
phenomenon was more prevalent in rural than in urban areas (13). In
Mexico, vulnerable population (e.g., fishing families) were associated
with severity of food insecurity (3). In Iran, a lower employment
status and educational level of the household head were significant
predictors of food insecurity (14). There is also evidence showing
that personal savings, household income, employment status of
head of household had a significant association with food insecurity
during the COVID-19 pandemic in Iran (15). Similarly, another
Iranian study reported arduous economic conditions as important
contributors to household food insecurity during the initial COVID-
19 lockdown (16). In Canada household food insecurity and the
severity of the experience were strongly associated with province or
territory of residence (17).

Thailand is among many countries in Southeast Asia which have
experienced multiple waves of spread of COVID-19 (18). The 1st
wave of Thailand’s pandemic started in March 2020, second wave in
December 2020, third wave in April 2021, forth wave in June 2021
and fifth wave in January 2022. The Thai government declared and
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enforced a State of Emergency Decree on 26 March 2020 and curfews
between 22:00 and 04:00 (19). The government also announced a
number of public health and social measures to control or mitigate
the COVID-19, such as lockdowns of various duration and scope,
closing of entertainment establishments and sit-down dining, and
closures of schools to in-person classroom learning. Access to public
spaces was restricted.

There were many socio-economic repercussions of these harsh
restrictions, and these measures both directly and indirectly
disrupted the food supply chain and consumption of essential
nutrients (2). In particular many people in urban areas suddenly
had limited access to fresh and nutritious foods. In the year prior
to the onset of the Thai pandemic, 39% of Thai households with
children under 5 years old had some worries that they would not have
enough food to properly feed their child(ren), 25% were unable to eat
healthy and nutritious food, and 8% had to skip a meal (20). Among
all sample households, 3% were already identified as moderate or
severe food-insecure. The poorest Thai households were most likely
to suffer from food insecurity, and urban households experienced
greater severity of food insecurity than households in rural areas.
However, that survey was only conducted with families with a child
under 5 years old, and the subsample was unlikely to be representative
of the situation of all households nationwide.

Conditions that give rise to population-level food insecurity
in Thailand remain poorly understood. As yet, no studies had
investigated the prevalence of food insecurity in the Thai population,
especially during the COVID-19 pandemic, nor had any studies
identified the determinants that affect vulnerability to food insecurity.
Unfortunately, combatting food insecurity has not been a priority for
public policy intervention in Thailand.

Therefore, the objective of this study was to investigate the
prevalence of food insecurity in the Thai population, and socio-
demographic and geographic factors associated with food insecurity
during the COVID-19 pandemic. Findings of this study should
strengthen understanding of how to ensure adequate availability,
access, and consumption of nutritious food. The findings at
the disaggregated geographical level will allow policymakers and
programme planners to visualize which regions or area of residence
are most in need of policies and strategies to guarantee the right
to secure food. The findings should help guide the way toward
accelerated achievement of Sustainable Development Goal 2 (SDG2)
— in particular SDG Target 2.1 (“Ensuring access to safe, nutritious,
and sufficient food for all people all year round”) and SDG Target 2.2
(“Eradicating all forms of malnutrition”) (21).

2. Materials and methods

2.1. Study design and population

This study used data that were collected in 2021 (during the
3rd and 4th waves of the COVID-19 pandemic in Thailand) from a
nationally-representative household survey of the Thai population,
namely, “A Cross-sectional Study on Fruit and Vegetable Eating
Behaviors” (22). For the purpose of this study, a subsample of the
dataset was selected for those age 15 years or older.

The survey sampling was conducted by the National Statistical
Office (NSO) which applied a multi-stage sampling design. The
sampling frame was a hierarchical structure in which households are
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TABLE 1 FIES questions for measuring severity of food insecurity.

Question

10.3389/fpubh.2022.1071814

Standard label Severity scale

[Opening question] Now I would like to ask you some questions about food. During the last 12 months, was there a time when:

Q1 You were worried you would not have enough food to eat? WORRIED Mild food insecurity
(Worrying about
Q2 You were unable to eat healthy and nutritious food? HEALTHY running out of food)
Q3 You ate only a few kinds of foods? FEWFOODS
Q4 You had to skip a meal? SKIPPED
Q5 You ate less than you thought you should? ATELESS
Q6 Your household ran out of food? RANOUT
7 Y h but did not eat? HUNGRY
Q7 You were hungry but did not ea Severe  food  insecurity
Q8 You went without eating for a whole day? WHOLEDAY (Experiencing hunger)

nested within sampled region, province, district, and enumeration
area, respectively. Within each sampled district from nine selected
provinces, enumeration areas were randomly chosen from a
nationally-representative sampling frame used in the national
Population and Housing Census. Twenty households were selected
from each enumeration area.

2.2. Data collection

Data were collected during June-December 2021 using Qualtrics
offline survey application. The survey questionnaire includes items
on socio-demographic characteristics, health status, personal debt,
and food insecurity. Responses were recorded in the field on a
digital device, and then uploaded to Qualtrics as soon as an Internet
connection was available. The data collection was carried out by a
trained research team.

The questions about food insecurity used the Food Insecurity
Experience Scale (FIES), which is experience-based measures of
household or individual food security, developed by the Food and
Agriculture Organization (FAO) (23). A Thai version of FIES was
pretested to evaluate reliability and internal consistency of the
questions before actual data collection.

The survey included households in the four geographic regions
of Thailand (central, north, northeast, and south) and Bangkok, and
included both urban and rural areas in each region. A total sample of
5,066 subjects were included for analysis.

The research team contacted local coordinators such as
community leaders and village health volunteers in each study area
as liaisons to help the interviewers approach the sampled households.
All subjects received a description of the survey and purpose of
the study, and written informed consent was obtained prior to
the interview.

2.3. Outcome variables

Food insecurity was measured through eight questions developed
by FAO (Table 1). Each respondent was asked about his or her food-
related behavior, and experience associated with increased difficulty
in accessing food due to resource constraints. Each question refers to
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a different experience and represents a different level of severity of
food insecurity.

The individual respondent was asked to give a “yes/no” response
to each question. The questions were analyzed together as a scale
(i.e., not as separate questions) to assess a range of severity of food
insecurity. A respondent who answered “yes” continued to answer
the follow-up questions; a respondent answering “n0” did not need to
proceed further with follow-up questions. Response to each question
was assigned a potential score of one point. The respondent’s score
was the sum of the eight FIES questions, with a potential total
ranging from zero to eight. The more questions which the respondent
answered “yes” to, the more severe their food insecurity (i.e., with a
higher score). A response of “no” since the first question was coded as
“food secure.” This classification is based on previous literature using
FIES (20, 24-27).

Prior to data collection the statistical analysis to assess the
internal consistency (reliability) for the set of Thai FIES questions was
performed using Cronbach’s alpha. Previous literature indicates that
an acceptable range of values of alpha is from 0.70 to 0.95 (28, 29).
The alpha value of the Thai FIES in this study was 0.89, indicating
good reliability.

2.4. Independent variables

2.4.1. Socio-demographic factors

Socio-demographic variables included the following:

Sex was coded as male and female;

Age was coded as early-working age (15-29 years), middle-
working age (30-44 years), late-working age (45-59 years) and older
person (60 years or older).

Marital
or widowed/divorced/separated.

status  was  coded as  married, single,

Educational attainment was coded as currently studying, no
formal education/primary not completed, primary school, secondary
school, and bachelor’s degree or higher.

Income quartile (Q) was based on the median income of the
respondents, with Q1 being the lowest income and Q4 being the
highest. This variable was coded as Q1 (0-4,999 baht), Q2 (5,000-
8,999 baht), Q3 (9,000-14,999 baht), and Q4 (15,000-300,000 baht).

Current occupation was coded as unemployed (people who are

not in the labor force, jobless, actively seeking work, available to take a
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TABLE 2 Characteristics of the sample by prevalence of food security/insecurity (N = 5,066).

Variables % of total Food secure (score Food insecure Chi-square
=) (score = 1-8) (p-Value)
Total 100.0 71.4 28.6
Sex 65.04**
Male 2,439 48.1 76.7 233
Female 2,627 51.9 66.5 335
Age group 10.29*
15-29 years 1,053 20.8 75.0 25.0
30-44 years 983 19.4 71.7 28.3
45-59 years 1,848 37.5 69.5 30.5
60 years or over 1,182 23.3 70.9 29.1
Marital status 38.55%
Single 1,157 22.8 78.7 21.3
Married 3,214 63.5 69.2 30.8
Widowed/divorced/separated 694 13.7 69.6 30.4
Place of residence 26.45**
Urban 2,318 45.8 75.0 25.0
Rural 2,748 54.2 68.4 31.6
Region of residence 428.92%*
Bangkok 513 10.1 95.7 4.3
Central 917 18.1 82.1 17.9
North 1,180 23.3 63.8 36.2
Northeast 1,119 22.1 53.4 46.6
South 1,337 26.4 76.5 23.5
Educational attainment 97.63**
Currently studying 550 10.9 78.9 21.1
No formal education 301 5.9 60.1 39.9
Primary school 2,019 39.9 66.5 335
Secondary school 1,732 34.2 73.2 26.8
Bachelor’s or higher degree 463 9.1 84.2 15.8
Income quartile 148.83**
Q1 (0-4,999) 2,515 49.6 66.3 33.7
Q2 (5,000-8,999) 917 182 67.8 322
Q3 (9,000-14,999) 792 15.6 74.6 254
Q4 (15,000-300,000) 842 16.6 87.5 12.5
Occupation 85.927*
Unemployed 1,927 38.0 64.7 35.3
Government employee 189 3.7 85.7 14.3
Company-hired worker 350 6.9 85.4 14.6
Business owner 900 17.9 74.6 25.4
Wage laborer 761 15.0 64.7 353
Farmer 939 18.5 66.2 33.8
(Continued)

Frontiersin Public Health 04 frontiersin.org


https://doi.org/10.3389/fpubh.2022.1071814
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Phulkerd et al.

TABLE 2 (Continued)

10.3389/fpubh.2022.1071814

Variables % of total Food secure (score Food insecure Chi-square
=) (score = 1-8) (p-Value)

Total 100.0 71.4 28.6

Presence of a chronic disease 7.981%*

Yes 1,896 37.4 69.1 30.9

No 3,170 62.6 72.8 272

Personal debt 58.46™*

Yes 2,079 41.0 65.6 34.4

No 2,987 59.0 75.5 24.5

Main food provider in the 167.49%**

household

Yes 2,482 49.0 63.0 37.0

No 2,584 51.0 79.5 20.5

* Sig. < 0.05, ** Sig < 0.01, ™** and Sig < 0.001.

1.During the last 12 months, was there a time when
you (or any other adult in the household) were
worried you would not have enough food to eat
because of a lack of money or other resources?
2.Still thinking about the last 12 months, was there a
time when you (or any other adult in the household)
were unable to eat healthy and nutritious food
because of a lack of money or other resources?

3.And was there a time when you (or any other adult
in the household) ate only a few kinds of foods
because of a lack of money or other resources?

4.Was there a time when you (or any other adult in
the household) had to skip a meal because there was
not enough money or other resources to get food?

5.Still thinking about the last 12 months, was there a
time when you (or any other adult in the household)
ate less than you thought you should because of a
lack of money or other resources?

6.And was there a time when your household ran
out of food because of a lack of money or other
resources?

7.Was there a time when you (or any other adult in

the household) were hungry but did not eat because

there was not enough money or other resources for
food?

8 Finally, was there a time when you (or any other
adult in the household) went without eating for a
whole day because of a lack of money or other
resources?

FIGURE 1
Respondents who answered “yes” by each of eight FIES questions (%).

-

;-

-

I 219

I 0.9

0 5 10 15 20 25 30 35

Percentage of respondents who answered 'yes'

job), government employee, company-hired worker, business owner,
wage laborer, and farmer.

Personal debt was measured based on data of the NSO
Household Socio-economic Survey (2013, 2015, 2017, 2019) and

Frontiersin Public Health

05

estimation of Bank of Thailand (30). This variable reflects the
impact of debt burden on household consumption during the
COVID-19pandemic. Debt was coded as “yes” (in debt), and “no”
(without debt).
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TABLE 3 Sample characteristics and food insecurity (N = 5,066). 2.4.2 Geog raphic factors

Place of residence was coded as either rural or urban. Region

Variables Exp (B) Adjusted OR (95% ClI)

of residence was coded as either central, north, northeast, south,
Lower Upper

or Bangkok.
Sex (Reference group = Male)

- ‘ o ‘ . ‘ - 2.4.3. Health and food-related factors

Age group (Reference group = 60+ years) Health status and food provision were included in the analysis.

15-29 yrs. 2,040 1.485 2.804 The respondents were asked to self-assess their health status.
Respondent’s health status was coded as “yes” (currently have a

30-44 yrs. 1.660** 1.279 2.156

chronic disease) and “no” (no chronic disease). Respondents were

45-59 yrs. 1.162 0.956 1.413 also asked whether they are the main food provider in the household,
Y p

with response coded as “yes” or “no.”

Marital status (Reference group = Widowed/divorced/separated)

Single 1.248 0.979 1.591

Married 1135 0.840 1.533 2.5. Statistical analysis

Place of residence (Reference group = Urban)

‘ This study used descriptive statistics (i.e., frequencies and
1.199

Rural ‘ 1.042 ‘ 0-06 percentages) in describing prevalence of food insecurity for the set

Region of residence (Reference group = South) of FIES questions, presence of food insecurity, socio-demographic

Bangkok - 0110 0279 and geographic factors, and health- and food-related behaviors. To
test for statistically-significant associations between food insecurity

Central 0.690" 0.552 0.862 and respondent characteristics, binary logistic regression analysis

North L724% 1433 2.074 was employed, regressing the bi-level individual food insecurity (i.e.,
having/not having food insecurity) on the socio-demographic and

Northeast 20457 2197 3183 geographic characteristics of the respondents.

Educational attainment Odds ratios (ORs) were calculated, and are presented with a

(Reference group = Bachelor's or higher degree) 95% confidence interval (CI). All of the variables were calculated

to yield an adjusted odds ratio of food insecurity. The relationship

Currently studying 1164 0769 1763 was considered statistically significant if the p value was 0.05 or less
No formal education 2.702%% 1.787 4.084 (2-tailed). All analyses were conducted using SPSS version 22.
Primary school 1.997%** 1.435 2.779

Secondary school 1.388* 1.020 1.889 3 . ReS u ltS

Occupation (Reference group = Wage laborer)

Table 2 presents prevalence of food insecurity by socio-

Unemployed 0.546™ 0-420 0.709 demographic and geographic characteristics of the sample. Of the
Government employee 0.561* 0.345 0.911 total 5,066 respondents, more than one-fourth (28.6%) reported
having food insecurity. Groups of the respondents with the highest
Company-hired worker 1085 073 hoot prevalence of food insecurity were women (33.5%), age 45-59
Own business 0.898 0.705 1.144 years (30.5%), married/cohabiting (30.8%), with no formal education
Farmer 06417 0510 0.806 (39.9%), with Q1 income (33.7%), and unemployed or wage laborer
(35.3%).
Income quartile (Reference group = Q4) People who lived in a rural area (31.6%) and in the northeast
Q1 (0-4,999 baht) 3.965%** 2.905 5410 region (46.6%) had the highest prevalence of food insecurity. About
one-third of the respondents with a chronic disease (30.9%) or
Q2 (5,000-8,999 baht) 23317 1.758 3.092

onerous debt (34.4%) were experiencing food insecurity. More of
Q3 (9,000-14,999 baht) 1,972 1.490 2.610 the respondents who reported being the primary food provider for
the household suffered from food insecurity, compared to those who

Indebted (Reference group = No)

‘ were not the main food provider. Statistically-significant differences

Y 1.365"* 1.181 1.579 . . .

s ‘ ‘ were found in relation to all variables.
Chronic disease (Reference group = No)

Yes ‘ 1.060 ‘ 0.909 ‘ 1.236

3.1. Food insecurity by FIES questions

Main food provider in the household (Reference group = No)

Yes 2267 1.934 2.658 By stratifying level of food insecurity, 28.6% of the respondents
felt worried about not having an adequate amount food to eat;
18.5% could not eat enough healthy and nutritious food; 15.9% had
limitations in eating several kinds of foods; 8.2% had to skip a meal;

Cox and snell R2 0.155

* Sig. < 0.05,** Sig < 0.01, * and Sig < 0.001.
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7.3% ate less food than they should; 6.1% ran out of food in the
household; 2.9% felt hungry but did not have food to eat; and 0.9%
were deprived of food for a whole day (Figure 1).

3.2. Socio-demographic and geographic
disparities in food insecurity

Table 3 shows results from the binary logistic regression analysis
that tested the association between various socio-demographic and
geographic factors and food insecurity. The analysis found that socio-
demographic factors (i.e., education, occupation, and income) were
significantly associated with food insecurity. Respondents who had
no formal, primary school, or secondary school education were 2.7,
2.0, and 1.4 times as likely to have food insecurity as those with a
bachelor’s or higher degree (95% CI 1.787-4.084, 1.435-2.779 and
1.020-1.889, respectively). The lowest probability of having food
insecurity was observed among people who were unemployed (95%
CI0.510-0.806). The highest probability of having food insecurity was
observed among people with Q1 income (95% CI 2.905-5.410). The
lowest-income group was 4.0 times as likely to have food insecurity
compared to those in the highest income group, followed by Q2 (2.3
times) and Q3 (2.0 times) groups, respectively.

By geographic region, the highest probability of having food
insecurity was found among respondents residing in the northeast
region (95% CI 2.197-3.183). Those respondents were 2.7 times as
likely to have food insecurity as those residing in the south region.
On the other hand, the lowest probability of having food insecurity
was found among respondents residing in Bangkok (95% CI 0.110-
0.279), with 82.5% as less likely to have food insecurity as those in
the south region. There was no significant association of place of
residence (urban/rural) with food insecurity.

Other associated factors were having onerous, personal debt and
being the main food provider of the household. Respondents who
reported having debt were 1.4 times as likely to have food insecurity as
those with no debt (95% CI 1.181-1.579). Respondents who were the
main food provider in the household were 2.3 times as likely to have
food insecurity as those who were not the principal food provider
(95% CI 1.934-2.658).

4. Discussion

Drawing on the data from a nationally-representative sample
of the Thai population, this study investigated prevalence of
food insecurity in Thailand during the COVID-19 pandemic,
and its association with socio-demographic and geographic
disparities. To our knowledge, this is the first investigation
using a national household survey to measure food insecurity
and associated factors at the population level. This study
builds upon a previous study by Jankhotkaew et al. (20) with a
representative sample of the Thai population, the response to the
current health emergency, and an emphasis on the role of socio-
demographic characteristics and geography of residence in relation
to food insecurity.

In 2021, the prevalence of food insecurity in the Thai population
was 28.6% (meaning that they at least worried about not having
enough food to eat). This prevalence rate is higher than in many
countries using the same measurement tool, e.g., Jordan (24), India
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(31), and Bangladesh (26). The differing results can be due to
variations in demography, culture, and the survey methods used. The
present study also found that food insecurity differs by certain socio-
demographic characteristics, geographic region, and other factors, in
particular, personal indebtedness and being the main food provider
in the household.

n terms of socio-demographic disparities, this study found that
the younger the population, the higher the food insecurity. That
finding is consistent with previous research in young adults (32,
33). This finding could be due to anxiety about not being able
to access certain foods, which they could do so easily before the
pandemic. In particular, teenagers tend to prefer western “fast food”
to traditional food, and the fast food outlets are concentrated in
shopping malls, most of which were closed during various waves
of the pandemic, or limited to take-out only (34). Even before the
advent of COVID-19, there was ample evidence that Thai youth were
developing unhealthy eating behaviors, such as overconsumption
of cheaper, calorie-dense, nutrient-poor foods, and sugar-sweetened
soft drinks (35, 36). Despite Thailand having some of the best
fruit and vegetable options of countries around the world, Thai
youth are eating less of these nutritious fruits and vegetables
(37). During the Thai COVID-19 pandemic various containment
measures (e.g., lockdowns) were implemented, and that severely
limited consumer access to services, including retail food services and
fresh markets.

During COVID-19, millions of Thais suddenly became
unemployed or underemployed due to business closures and
production slow-downs. However, contrary to expectation, the
unemployed portion of the sample in this study had the lowest
probability of being food insecure. This counter-intuitive finding
may be explained by the fact that people who lost jobs returned
to the home community, in which the extended family could
pool resources and stretch budgets to ensure that everyone in the
household got fed. By contrast, employed people were more likely
to be in urban areas, and cities and towns were more adversely
affected by lockdowns and closures than the rural families, who know
how to “live off the land.” Other research also found an association
between being employed during the COVID-19 pandemic and
food insecurity (26, 38). During the pandemic, many workers in
the service sector could not “work from home” and are generally
paid only subsistence wages (39). Thus, they were much more
vulnerable to the hardships of COVID-19-related lay-offs or
reduction in work hours since they probably had little savings to
rely on. Consequently, those who still managed to remain employed
were probably living on the margins, and would have had difficulty
making ends meet and having enough income for proper nutrition
and food sufficiency (40, 41). This study suggests that government
attention is required in developing social support policies and
systems to improve population food security, health, and wellbeing
through addressing the socioeconomic determinants and buffer
the impact of a national crisis, especially for vulnerable groups.
This action should be done with community and civil organization
engagement. This will open up opportunities for people to cope with
calamity, improve their economic status, and ultimately improve
their food security.

Thai people in the northeastern region had the highest
probability of having food insecurity, and those in Bangkok were
least likely to having food insecurity. In Thailand, there are
significant differences in socio-economic development among the
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four geographic regions. The north, northeast, and south lag behind
Bangkok and the central region in terms of economic growth and
social development (42). The northeast region is especially being
left behind, with the lowest gross regional product per capita in
2020, accounting for 86,233 baht per annum, whereas Bangkok
and vicinity recorded 436,255 baht per annum per capita (43).
In addition, the northeast is a predominantly agriculture-based
region, and is largely covered by sandy soil, which is less fertile
for cultivation and more prone to drought and flooding (44).
Despite overall low food insecurity in Bangkok, people living in
slums-more than half, were still hungry but did not eat due to
financial constraints (45). Accordingly, the sociodemographic and
geographic disparities increase the challenge to equalize food security.
That said, modern innovations and advanced technologies in agro-
food production and processing are available and needed, but
applying those assets also requires a business environment that is
conducive to investment in promoting access to healthy food in long-
term.

Other factors associated with food insecurity were personal
debt and being the main provider of food for the household.
The impact of indebtedness on food insecurity has been proven,
especially during a pandemic. Previous research found that many
people took on extra debt during the COVID-19 (46). Spending
on nutritious food is one of the first personal budget items to
be cut back on by a debtor (38, 46, 47). The link between being
the main food provider of the household and food insecurity may
be explained by the added hardship of the person who has to
provide sustenance for all other members of the household, especially
in large extended families. As noted, the COVID-19 pandemic
strained food supply, and the reduced disposable income hampered
the household’s ability to access and provide a nutritious and
balanced diet every day (48, 49). It was also reported elsewhere
that people resorted to ultra-processed food and beverage products
during times of scarcity, and those foods are often high in fat,
sugar, and sodium — though they may have a longer shelf life
and create a sensation of being full. Fresh fruits, vegetables, and
meats were less available during periods of lockdown, and the
more nutritious foods usually require refrigeration to stay fresh
(50, 51).

The stress of the main household food provider could aggravate
poor eating behaviors, and that may lead to higher risk of food
insecurity and worse healthy status later in life. The findings suggest
that government action, such as investment in community-based
food banks, may be needed to help support nutritious diets for people
in need. Improvements in the food supply chain are needed, for
example, by shortening the farm-to-pantry process, and promoting
consumption of locally-grown food, such as kitchen gardens and local
food cooperatives (52, 53).

There are some limitations of this study. First, the study
collected data via a self-report questionnaire, and response may
be subject to recall bias. Second, the data were collected at
a single point of time and, thus, it is not possible to draw
firm conclusions about the significance and direction of the
impact of the COVID-19 on food insecurity. Future research
should use a prospective or longitudinal approach to better
understand relationships between factors and food insecurity. That
would also help forecast longer-term trends in food insecurity in
Thailand. Third, other unmeasured factors may be more important
determinants of food insecurity (such as food culture and norms
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specific to each geographic region, or other socio-economic factors).
Future studies should expand the number of independent variables in
the data collection.

5. Conclusions

This study found that food insecurity is still a significant threat in
Thailand, with over one-fourth of the population having experienced
food insecurity during the COVID-19 pandemic. Food insecurity
differs according to various socio-demographic and geographic
factors. The findings indicate that food insecurity might be positively
affected by age, education, income, and region of residence. The
findings suggest that more government attention should be paid to
policies and strategies to improve food security through addressing
the socio-economic determinants and ways to buffer the impact
of a crisis on unhealthy food consumption. Long-term investment
in improving incomes and raising the educational profile of the
population, especially marginalized groups, are needed. National
policy and programs for food security should give priority to those
parts of the country which lag behind the other regions. The requisite
innovations and advanced technologies in agro-food production and
processing already exist. These need to be applied in an enabling
and sustainable environment that is conducive to new businesses and
investment in healthy food in the long-term.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, upon reasonable request.

Ethics statement

The studies involving human participants were reviewed and
approved by the Institutional Review Board of the Institute for
Population and Social Research of Mahidol University. Written
informed consent to participate in this study was provided by the
participants’ legal guardian/next of kin.

Author contributions

SP: conceptualization, formal analysis, funding acquisition,
investigation, methodology, project administration, visualization,
writing—original draft preparation, and writing—review and
editing. NT: formal analysis, investigation, methodology, and
writing—review and editing. AC, RG, and UP: conceptualization,
methodology, and writing—review and editing. CU and PS: writing—
review and editing. All authors contributed to the article and
approved the submitted version.

Funding

This work was funded by the Thai Health Promotion Foundation
(Grant No.: 62-00-0020).

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1071814
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Phulkerd et al.

Acknowledgments

The authors gratefully acknowledge survey participants for taking
the time to complete the questionnaire, and the field staff who
tirelessly collected data to enable successful completion of the study.
The authors would also like to thank the National Statistical Office for
constructive comments and assistance during survey sampling and
data analysis, and the Institute for Population and Social Research,
Mabhidol University, for administrative and logistical support.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

1. World Health Organization. WHO Coronavirus (COVID-19) dashboard Geneva:
World Health Organization. (2022). Available online at: https://covid19.who.int/ (accessed
May 23,2022).

2. FAO, IFAD, UNICEE, WEP, WHO. The state of food security and nutrition in the
world 2021. Transforming food systems for food security, improved nutrition and affordable
healthy diets for all. Rome: FAO (2021).

3. Quizéan-Plata T, Carrasco-Miranda JG, Murillo-Castillo KD, Corella-Madueio MAG,
Lopez-Teros V, Frongillo EA. Determinants and consequences of food insecurity in
artisanal fishing families from the coastal community of Sonora, Mexico. Food Nutr Bull.
(2020) 41:459-73. doi: 10.1177/0379572120965874

4. Cook JT, Frank DA. Food security, poverty, and human development in the
United States. Ann N'Y Acad Sci. (2008) 1136:193-209. doi: 10.1196/annals.1425.001

5. Kirkpatrick SI, Tarasuk V. Food insecurity is associated with nutrient
inadequacies among Canadian adults and adolescents. ] Nutr. (2008)
138:604-12. doi: 10.1093/jn/138.3.604

6. Cook JT, Frank DA, Levenson SM, Neault NB, Heeren TC, Black MM, et al. Child
food insecurity increases risks posed by household food insecurity to young children’s
health. ] Nutr. (2006) 136:1073-6. doi: 10.1093/jn/136.4.1073

7. Heflin CM, Ziliak JP. Food insufficiency, food stamp participation, and mental health.
Soc Sci Q. (2008) 89:706-27. doi: 10.1111/§.1540-6237.2008.00556.x

8. Hromi-Fiedler A, Bermudez-Millin A, Segura-Pérez S, Pérez-Escamilla

R.  Household food insecurity is associated with depressive symptoms
among low-income pregnant Latinas. Matern Child Nutr. (2011) 7:421-
30. doi: 10.1111/j.1740-8709.2010.00266.x

9. Seligman HK, Laraia BA, Kushel MB. Food insecurity is associated with
chronic disease among low-income NHANES participants. J Nutr. (2010) 140:304—
10. doi: 10.3945/jn.109.112573

10. Stuff JE, Casey PH, Szeto KL, Gossett JM, Robbins JM, Simpson PM, et al.
Household food insecurity is associated with adult health status. ] Nutr. (2004) 134:2330-
5. doi: 10.1093/jn/134.9.2330

11. Whitaker RC, Phillips SM, Orzol SM. Food insecurity and the risks of depression
and anxiety in mothers and behavior problems in their preschool-aged children.
Pediatrics. (2006) 118:e859-68. doi: 10.1542/peds.2006-0239

12. Dean EB, French MT, Mortensen K. Food
utilization, and health care expenditures. Health Serv Res.
93. doi: 10.1111/1475-6773.13283

13. Srivastava S, Muhammad T. Rural-urban differences in food insecurity and
associated cognitive impairment among older adults: findings from a nationally
representative survey. BMC Geriatr. (2022) 22:287. doi: 10.1186/512877-022-02984-x

14. Tabrizi JS, Nikniaz L, Sadeghi-Bazargani H, Farahbakhsh M, Nikniaz Z. Socio-
demographic determinants of household food insecurity among Iranian: A population-
based study from northwest of Iran. Iran ] Public Health. (2018) 47:893-900.

15. Pakravan-Charvadeh MR, Mohammadi-Nasrabadi F, Gholamrezai S, Vatanparast
H, Flora C, Nabavi-Pelesaraei A. The short-term effects of COVID-19 outbreak on
dietary diversity and food security status of Iranian households (A case study in Tehran
province). J Clean Prod. (2021) 281:124537. doi: 10.1016/j.jclepro.2020.124537

16. Pakravan-Charvadeh MR, Savari M, Khan HA, Gholamrezai S, Flora C.
Determinants of household vulnerability to food insecurity during COVID-19

insecurity, health care
(2020) 55:883—

Frontiersin Public Health

10.3389/fpubh.2022.1071814

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by the
publisher.

Author disclaimer

The views expressed in this paper are those of the authors alone
and do not necessarily reflect those of the funding body, or any other
organization with which they are involved.

lockdown in a mid-term period in Iran. Public Health Nutr. (2021) 24:1619-
28. doi: 10.1017/S1368980021000318

17. Tarasuk V, Fafard St-Germain A-A, Mitchell A. Geographic and socio-demographic
predictors of household food insecurity in Canada, 2011-12. BMC Public Health. (2019)
19:12. doi: 10.1186/s12889-018-6344-2

18. WHO. COVID-19 Situation, Thailand [press release]. Nonthaburi: World Health
Organization Thailand, 12 January 2022 (2022).

19. Rajatanavin N, Tuangratananon T, Suphanchaimat R, Tangcharoensathien
V. Responding to the COVID-19 second wave in Thailand by diversifying
and adapting lessons from the first wave. BMJ Global Health. (2021)
6:¢006178. doi: 10.1136/bmjgh-2021-006178

20. Jankhotkaew J, Chandrasiri O, Charoensit S, Vongmongkol V, Tangcharoensathien
V. Thailand prevalence and profile of food insecurity in households with under five years
children: Analysis of 2019 multi-cluster indicator survey. Int ] Environ. Res. Public Health.
(2022) 19:5065. doi: 10.3390/ijerph19095065

21. United Nations. Goal 2: Zero Hunger New York: United Nations; n.d. Available
online at: https://www.un.org/sustainabledevelopment/hunger/ (accepted May 28, 2022).

22. Phulkerd S, Thapsuwan S, Thongcharoenchupong N, Soottipong Gray R,
Chamratrithirong A. Sociodemographic differences affecting insufficient fruit and
vegetable intake: a population-based household survey of Thai people. ] Health Res. (2020)
34:419-29. doi: 10.1108/JHR-07-2019-0150

23. Food and Agriculture Organization. The Food Insecurity Experience Scale Rome:
Food and Agriculture Organization; n.d. Available online at: https://www.fao.org/in-
action/voices-of-the-hungry/fies/en/ (accepted May 30, 2022).

24. Olaimat AN, Alshami IK, Al Hourani H, Sarhan W, Al-Holy M, Abughoush M, et al.
Food insecurity, dietary diversity, and coping strategies in Jordan during the COVID-
19 pandemic: a cross-sectional study. Nutrients. (2022) 14:2252. doi: 10.3390/nul41
12252

25. Sheikomar OB, Dean W, Ghattas H, Sahyoun NR. Validity of the Food Insecurity
Experience Scale (FIES) for use in League of Arab States (LAS) and characteristics of food
insecure individuals by the Human Development Index (HDI). Current Develop Nutr.
(2021) 5:nzab017. doi: 10.1093/cdn/nzab017

26. Ahmed F Islam A, Pakrashi D, Rahman T, Siddique A. Determinants and
dynamics of food insecurity during COVID-19 in rural Bangladesh. Food Policy. (2021)
101:102066. doi: 10.1016/j.foodpol.2021.102066

27. Nguyen Hoang My T, Piaseu N, Leelacharus S, Tangcharoensathien V. Prevalence
and predictors of food insecurity in urban poor fishery households in Vietnam: A
cross-sectional study. Pacific Rim Int ] Nurs Res. (2021) 26:21-36.

28. DeVellis R. Scale Development: Theory and Applications. Thousand Okas, CA:
Sage. (2003).

29. Bland M, Altman DG.
314:572. doi: 10.1136/bm;j.314.7080.572

Cronbachs  alpha.  BMJ. (1997)

30. Bank of Thailand. Special issue 1: Impact of Debt Burden on Household Consumption.
Bangkok: Bank of Thailand (n.d.).

31. Onori E Dhillon P, Dinachandra K, Jaleel A, Saraswat A, RS R, et al. An
adaptation of the Food Insecurity Experience Scale (FIES) for measuring food insecurity
among women in socially-backward communities. Asian J Agric Develop. (2021) 18:66—
82. doi: 10.37801/ajad2021.18.1.5

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1071814
https://covid19.who.int/
https://doi.org/10.1177/0379572120965874
https://doi.org/10.1196/annals.1425.001
https://doi.org/10.1093/jn/138.3.604
https://doi.org/10.1093/jn/136.4.1073
https://doi.org/10.1111/j.1540-6237.2008.00556.x
https://doi.org/10.1111/j.1740-8709.2010.00266.x
https://doi.org/10.3945/jn.109.112573
https://doi.org/10.1093/jn/134.9.2330
https://doi.org/10.1542/peds.2006-0239
https://doi.org/10.1111/1475-6773.13283
https://doi.org/10.1186/s12877-022-02984-x
https://doi.org/10.1016/j.jclepro.2020.124537
https://doi.org/10.1017/S1368980021000318
https://doi.org/10.1186/s12889-018-6344-2
https://doi.org/10.1136/bmjgh-2021-006178
https://doi.org/10.3390/ijerph19095065
https://www.un.org/sustainabledevelopment/hunger/
https://doi.org/10.1108/JHR-07-2019-0150
https://www.fao.org/in-action/voices-of-the-hungry/fies/en/
https://www.fao.org/in-action/voices-of-the-hungry/fies/en/
https://doi.org/10.3390/nu14112252
https://doi.org/10.1093/cdn/nzab017
https://doi.org/10.1016/j.foodpol.2021.102066
https://doi.org/10.1136/bmj.314.7080.572
https://doi.org/10.37801/ajad2021.18.1.5
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Phulkerd et al.

32. Patton-Lopez MM, Lopez-Cevallos DE, Cancel-Tirado DI, Vazquez L. Prevalence
and correlates of food insecurity among students attending a midsize rural university in
Oregon. ] Nutr Educ Behav. (2014) 46:209-14. doi: 10.1016/j.jneb.2013.10.007

33. Morris LM, Smith S, Davis ], Null DB. The prevalence of food security and
insecurity among illinois university students. J Nutr Educ Behav. (2016) 48:376-
82.el. doi: 10.1016/j.jneb.2016.03.013

34. Baker P, Friel S. Food systems transformations, ultra-processed food markets and the
nutrition transition in Asia. Global Health. (2016) 12:80. doi: 10.1186/s12992-016-0223-3

35. National Statistical Office. The 2017 Food Consumption Behaviour Survey
Bangkok: The National Statistical Office of Thailand, Ministry of Digital Economy and
Society. (2018).

36. National Health Examination Survey Office. Food Survey. National Health
Examination Survey 2008-2009. Nonthaburi: National Health Examination Survey Office
and Ministry of Public Health Thailand (2009).

37. Phulkerd S, Thapsuwan S, Soottipong Gray R, Chamratrithirong
A. Characterizing urban home gardening and associated factors to shape
fruit and vegetable consumption among non-farmers in Thailand. Int
J  Environ Res Public Health. (2020) 17:5400. doi: 10.3390/ijerph171
55400

38. Headey D, Goudet S, Lambrecht I, Maffioli EM, Oo TZ, Russell T. Poverty
and food insecurity during COVID-19: Phone-survey evidence from rural and
urban Myanmar in 2020. Glob Food Sec. (2022) 33:100626. doi: 10.1016/j.gfs.2022.
100626

39. OECD. The unequal impact of COVID-19: A spotlight on frontline workers,
migrants and racial/ethnic minorities. Paris: Organisation for Economic Co-operation and
Development (OECD) (2022).

40. Navas P, Verdugo MA, Martinez S, Amor AM, Crespo M, Deliu MM. Impact of
COVID-19 on the burden of care of families of people with intellectual and developmental
disabilities. ] Appl Res Intellect Disabil. (2022) 35:577-86. doi: 10.1111/jar.12969

41. Milovanska-Farrington S. Job loss and food insecurity during the Covid-19
pandemic. J Econ Stud. (2022). doi: 10.1108/JES-08-2021-0400. [Epub ahead of print].

42. Asian Development Bank. Thailand: Industrialization and economic catch-up.
Manila, Philippines: Asian Development Bank (2015).

Frontiersin Public Health

10

10.3389/fpubh.2022.1071814

43. NESDC. Gross regional and provincial product chain volume measure 2020
edition. Bangkok: Office of the National Economic and Social Development Council
(NESDC) (2022).

44. Dlamini T. Songsom V. Landsat-based drought phenomenon evaluation
of cassava and sugar cane in Northeast Thailand. J Eng Sci Res. (2019) 3:6-
13. doi: 10.26666/rmp.jesr.2019.3.2

45. Pongutta S, Kantamaturapoj K, Phakdeesettakun K, Phonsuk P. The
social impact of the COVID-19 outbreak on urban slums and the response of
civil society organisations: A case study in Bangkok, Thailand. Heliyon. (2021)
7:¢07161. doi: 10.1016/j.heliyon.2021.e07161

46. Glen Bramley MT, Filip Sosenko, Mandy Littlewood. State of Hunger. Building the
evidence on poverty, destitution, and food insecurity in the UK. Edinburgh: Heriot-Watt
University, the Trussell Trust, ASDAs Fight Hunger (2021).

47. Brewer M. Household debt and children’s risk of food insecurity. Soc Probl. (2020)
67:565-84. doi: 10.1093/socpro/spz027

48. Aday S, Aday MS. Impact of COVID-19 on the food supply chain. Food Quality
Safety. (2020) 4:167-80. doi: 10.1093/fqsafe/fyaa024

49. Ramos AK, Lowe AE, Herstein JJ, Schwedhelm S, Dineen KK, Lowe JJ. Invisible no
more: The impact of COVID-19 on essential food production workers. | Agromedicine.
(2020) 25:378-82. doi: 10.1080/1059924X.2020.1814925

50. Scarmozzino F, Visioli F. Covid-19 and the subsequent lockdown modified
dietary habits of almost half the population in an Italian sample. Foods. (2020)
9:675. doi: 10.3390/fo0ds9050675

51. Bracale R, Vaccaro CM. Changes in food choice following restrictive measures due
to Covid-19. NMCD. (2020) 30:1423-6. doi: 10.1016/j.numecd.2020.05.027

52. Dharmalingam B, Giri Nandagopal MS, Thulasiraman V, Kothakota A, Rajkumar.
Short food supply chains to resolve food scarcity during COVID-19 pandemic—An
Indian model. Adv Food Secur Sustain. (2021) 6:35-63. doi: 10.1016/bs.af2s.2021.08.001

53. Anderson JD, Mitchell JL, Maples JG. Invited Review: Lessons from the COVID-19
pandemic for food supply chains**Presented as part of the ARPAS Symposium: Building
a Resilient Food Production System in the US: What COVID-19 and Other Black Swan
Events Have Exposed About Modern Food Production, July 2021. Appl Animal Sci. (2021)
37:738-47. doi: 10.15232/aas.2021-02223

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1071814
https://doi.org/10.1016/j.jneb.2013.10.007
https://doi.org/10.1016/j.jneb.2016.03.013
https://doi.org/10.1186/s12992-016-0223-3
https://doi.org/10.3390/ijerph17155400
https://doi.org/10.1016/j.gfs.2022.100626
https://doi.org/10.1111/jar.12969
https://doi.org/10.1108/JES-08-2021-0400
https://doi.org/10.26666/rmp.jesr.2019.3.2
https://doi.org/10.1016/j.heliyon.2021.e07161
https://doi.org/10.1093/socpro/spz027
https://doi.org/10.1093/fqsafe/fyaa024
https://doi.org/10.1080/1059924X.2020.1814925
https://doi.org/10.3390/foods9050675
https://doi.org/10.1016/j.numecd.2020.05.027
https://doi.org/10.1016/bs.af2s.2021.08.001
https://doi.org/10.15232/aas.2021-02223
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Socio-demographic and geographic disparities of population-level food insecurity during the COVID-19 pandemic in Thailand
	1. Introduction
	2. Materials and methods
	2.1. Study design and population
	2.2. Data collection
	2.3. Outcome variables
	2.4. Independent variables
	2.4.1. Socio-demographic factors
	2.4.2. Geographic factors
	2.4.3. Health and food-related factors

	2.5. Statistical analysis

	3. Results
	3.1. Food insecurity by FIES questions
	3.2. Socio-demographic and geographic disparities in food insecurity

	4. Discussion
	5. Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Author disclaimer
	References


